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CABIN EXHAUST APPARATUS AND
METHOD FOR PROVIDING VEHICLE
VENTILATION USING SAME

CROSS-REFERENCE TO RELATED 5
APPLICATIONS

This application 1s a continuation of U.S. Ser. No. 11/409,
8901, filed on Apr. 24, 2006, entitled CABIN EXHAUST

APPARATUS AND METHOD FOR PROVIDING 10
VEHICLE VENTILATION USING SAME, by inventor Bra-
dley Kyle McClary, currently pending.

REFERENCE TO A SEQUENCE LISTING

15
Not applicable.

BACKGROUND OF THE INVENTION

The present mnvention relates generally to ventilation »q
devices and methods and more particularly to a ventilation
device suitable for mounting with a vehicle window for ven-
tilation and exhaust of interior air and/or associated airborne
impurities or contaminants.

There are two common methods that people use to ventilate 35
a vehicle’s interior. One method 1s to open the vehicle’s
windows when the vehicle 1s moving or parked. This method
allows smoke, pet smells, and other foul odors to be ventilated
to the outside atmosphere, while simultaneously allowing the
fresh, outside air to enter the vehicle’s cabin. There are, 3¢
however, some disadvantages to opening the vehicle’s win-
dows for ventilation. First, the outside air may not be fresh
and clean at all times. For example, the outside air may
include rain, snow, pollen, bugs or any number of other out-
side contaminants, which will also enter the vehicle’s cabin. 35
Second, while the vehicle 1s 1n a parked position and left
unattended, having the windows down may result 1n the vehi-
cle’s theft or vandalism. Third, 1 the windows are down while
the vehicle 1s in motion, the vehicle’s aecrodynamic qualities
will be affected significantly. Approximately 10% ofthe vehi- 49
cle’s fuel economy will be lost due to drag forces. Finally, 1f
the windows are down while the vehicle 1s 1n motion, a
significant noise 1s produced which will cause discomiort to
the ordinary passenger. The passengers will be required to
converse at a higher decibel and also be required to turn 45
vehicle audio equipment to a louder setting.

Another method commonly used to ventilate the vehicle 1s
to use the ventilation feature on the vehicle’s control panel.
This feature allows fresh air at a particular temperature to
enter the vehicle’s cabin. While the fan functions adequately 50
1n most situations, there are some scenarios where the fan still
leaves behind undesirable odors. For example, some odors
which have penetrated the seat’s fabric are not capable of
being removed by the fans. Instead, the high velocity air
entering the vehicle’s window, while the vehicle 1s moving at 55
high speeds, 1s more suitable for removing these types of
odors.

Various solutions have been proposed to resolve the prob-
lem of safe vehicle ventilation. One such solution proposes
using a panel mountable between a window frame and a 60
window. Although prior art devices allow air to exchange
between the vehicle’s exterior and 1ts interior, only one of
these prior art devices forcefully removes air from the vehi-
cle’s interior by creating a pressure differential between the
vehicle’s interior and 1its exterior. Forceful air removal 65
increases the speed with which the vehicle’s interior 1s ven-
tilated and the obnoxious odors are removed. Several draw-

2

backs exist in the current art which include, but are not limited
to, requiring the mounting of a device between the window
and the window frame, the window not being capable of fully
closing, inetficient pressure differential along the device, and
water leakage possibilities around the device.

What has been lacking, however, until the present inven-
tion, and what the industry long has sought, 1s a cabin exhaust
device that has flexibility 1n 1its mounting, allows the windows
to fully close when exhaust 1s not needed, creates a more
elficient pressure differential throughout the device’s length
and prevents water leakage around the device.

It1s, therefore, an object of the present invention to disclose
and claim a cabin exhaust device for use 1n vehicles with
retractable windows.

It 1s another object of the present invention to provide a
cabin exhaust device that facilitates the creation of a vacuum,
or pressure diflerential, between the vehicle’s interior and 1ts
exterior and along the entire length of the cabin exhaust
device.

It 1s another object of the present ivention to provide a
cabin exhaust device that allows the windows to fully close
while the cabin exhaust device 1s mounted.

It 1s another object of the present invention to provide a
cabin exhaust device that vents cabin heat and removes odors
when the vehicle 1s either parked or in motion.

It1s yet another object of the present invention to provide a
cabin exhaust device which keeps out dust, pollen, allergens,
and other similar pollutants.

It 1s a further object of the 1nstant invention to provide a
cabin exhaust device which 1s easy to position and mount.

It 1s yet another object of the present invention to provide a
cabin exhaust device which can be mounted on the outside of
the door frame or 1n an opening between the window panel
and the window frame.

It 1s still a further object of the present invention to provide
a cabin exhaust device which 1s inexpensive to manufacture.

It 1s yet another object of the present invention to provide a
cabin exhaust device which helps lower the temperature
inside the cabin when the vehicle 1s stationary, thereby pre-
venting the deterioration of adhesives within the vehicle,
extend the life of plastics and other materials within the
vehicle, and provide environmental safety to the vehicle’s
passengers by eliminating plastic and glue fumes as well as
other contaminants that accumulate in the vehicle’s cabin.

It 1s yet another object of the present invention to provide a
cabin exhaust device which provides cabin ventilation 1n a
tuel efficient manner.

It 1s yet another object of the present invention to provide a
cabin exhaust device that prevents rain ifrom entering the
vehicle’s cabin.

It will become apparent to one skilled 1n the art that the
claimed subject matter as a whole, including the structure of
the apparatus, and the cooperation of the elements of the
apparatus, combine to result in the unexpected advantages
and utilities of the present invention. The advantages and
objects of the present invention and features of such a cabin
exhaust device will become apparent to those skilled 1n the art
when read in conjunction with the accompanying description,
drawing figures, and appended claims.

BRIEF SUMMARY OF THE INVENTION

The present mvention, when properly 1nstalled, creates a
vacuum effect within the vehicle’s interior resulting 1n odors,
dust, and other airborne particulates being drawn from the
vehicle’s mterior to 1ts exterior. The present invention can be
used for a variety of applications including, but not limited to,
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applications where air 1s desired to be vented from the interior
ol an apparatus to its exterior upon the apparatus’ movement,
thereby creating a vacuum within the apparatus’ interior.

The cabin exhaust device can be mounted either on the
exterior of the door frame or 1n an opeming between the
window panel and the window frame. The window 1s able to
tully close, thus, allowing the user to easily control the on/off
of the pressure differential. Also, an air dam 1s strategically
located so that a pressure differential 1s created along the
entire length of the cabin exhaust device. Finally, a drip
shield, either integrated or non-integrated, 1s placed at the
cabin exhaust device’s lower edge to prevent rain from drip-
ping nto the vehicle’s cabin. There are many more advan-
tages provided by the present invention. Although at least one
embodiment has the cabin exhaust device mounted either on
the exterior of the door frame or 1n an opening between the
window panel and the window frame, those skilled 1n the art
will appreciate that the cabin exhaust device may also be
mounted anywhere 1n the body of the vehicle without depart-
ing from the scope and spirit of the present invention.

A cabin exhaust device for a vehicle, the cabin exhaust
device comprising: 1) a ventilating panel having an inner
surface, an outer surface, a top side mountable to a portion of
the vehicle, a first portion located on the outer surface, a
second portion located on the outer surface and a bottom side,
wherein the first portion and the second portion 1s provided
with a plurality of apertures for increasing a pressure ditier-
ential between an interior of the vehicle and an exterior of the
vehicle resulting 1n forcetully drawing air from the interior of
the vehicle; and 1) an air dam connecting the first portion to
the second portion.

A cabin exhaust device for a vehicle, the cabin exhaust
device comprising: 1) a ventilating panel having an inner
surface, an outer surface, a top side mountable to a portion of
the vehicle, a first portion located on the outer surface, a
second portion located on the outer surface and a bottom side,
wherein the first portion and the second portion 1s provided
with a plurality of apertures for increasing a pressure difier-
ential between an interior of the vehicle and an exterior of the
vehicle resulting 1n forcetully drawing air from the interior of
the vehicle; 11) an air dam connecting the first portion to the
second portion; 111) a squeegee attached to the inner surface of
the ventilating panel a distance from the bottom side of the
ventilating panel, the squeegee extending inwardly from the
ventilating panel 1n relation to the interior of the vehicle, the
squeegee capable of forming a continuous seal with a retract-
able window panel; and 1v) a third portion connected to the
ventilating panel extending thereirom 1n a planar obtuse
angle, the third portion extending along a front portion of a
window frame.

A method to ventilate an interior of a vehicle by creating a
vacuum to forcefully push air from the interior to an exterior
of the vehicle comprising the steps of: 1) providing a cabin
exhaust device having a ventilating panel comprising a first
portion and a second portion and an air dam interposed with
the first portion and the second portion, wherein a plurality of
apertures are disposed on the first portion and the second
portion; 1) mounting the cabin exhaust device to a portion of
the vehicle; and 111) driving the vehicle 1n a forward motion to
increase the pressure differential between the interior of the
vehicle and an exterior of the vehicle resulting 1n forcefully
drawing air from the interior of the vehicle through the plu-
rality of apertures disposed on the cabin exhaust device.

A method to ventilate an interior of a vehicle by creating a
vacuum to forcefully push air from the interior to an exterior
of the vehicle comprising the steps of: 1) providing a cabin
exhaust device having a squeegee, a ventilating panel com-
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prising a first portion and a second portion, and an air dam
interposed with the first portion and the second portion,
wherein a plurality of apertures are disposed on the first
portion and the second portion; 11) mounting the cabin exhaust
device to a portion of the vehicle; 111) opening a window panel
within a window frame to a location above the squeegee; and
1v) driving the vehicle 1n a forward motion to increase the
pressure differential between the interior of the vehicle and an
exterior of the vehicle resulting in forcefully drawing air from
the interior of the vehicle through the plurality of apertures
disposed on the cabin exhaust device.

The foregoing has outlined broadly the more important
features of the mvention to better understand the detailed
description that follows, and to better understand the contri-
bution of the present invention to the art. As those skilled in
the art will appreciate, the conception on which this disclo-
sure 1s based readily may be used as a basis for designing
other structures, methods, and devices for carrying out the
purposes ol the present invention. The claims, therefore,
include such equivalent constructions to the extent the
equivalent constructions do not depart for the spirit and scope
of the present invention. Further, the abstract associated with
this disclosure 1s neither intended to define the invention,
which 1s measured by the claims, nor intended to be limiting
as to the scope of the invention 1n any way.

These together with other objects of the invention, along
with the various features of novelty, which characterize the
invention, are pointed out with particulanity in the claims
annexed to and forming a part of this disclosure. For a better
understanding of the invention, 1ts operating advantages, and
the specific objects attained by its uses, reference should be
made to the accompanying drawings and descriptive matter in
which there are 1llustrated embodiments of the invention.

It should be understood that any one of the features of the
invention may be used separately or in combination with
other features. It should be understood that features which
have not been mentioned herein may be used in combination
with one or more of the features mentioned herein. Other
devices, methods, features, and advantages of the present
invention will be or become apparent to one with skill 1n the
art upon examination of the drawings and detailed descrip-
tion. It 1s intended that all such additional devices, methods,
features, and advantages be protected by the accompanying
claims.

These and other objects, features and advantages of the
present invention will be more readily apparent when consid-
ered 1n connection with the following, detailed description of
the embodiments of the invention, which description is pre-
sented 1n conjunction with annexed drawings below.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

The foregoing summary as well as the following detailed
description of the embodiments of the invention will be better
understood when read in conjunction with the appended
drawings. It should be understood, however, that the inven-
tion 1s not limited to the precise arrangements and instrumen-
talities shown herein. The components in the drawings are not
necessarily to scale, emphasis mstead being placed upon
clearly illustrating the principles of the present invention.
Moreover, 1n the drawings, like reference numerals designate
corresponding parts throughout the several views.

The invention may take physical form in certain parts and
arrangement of parts. For a more complete understanding of
the present invention, and the advantages thereol, reference 1s
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now made to the following descriptions taken 1n conjunction
with the accompanying drawings, 1n which:

FIG. 1 depicts a front perspective view of a driver’s side
cabin exhaust device positioned on a vehicle’s door frame 1n
accordance with one embodiment of the present invention, as
seen from the vehicle’s exterior;

FIG. 2 depicts a rear view of a passenger’s side cabin
exhaust device positioned on a vehicle’s door frame 1n accor-
dance with one embodiment of the present invention, as seen
from the vehicle’s interior;

FIG. 3 depicts a rear view of the passenger’s side cabin
exhaust device with the rear panel removed in accordance
with one embodiment of the present invention;

FIG. 4 depicts a top view of the driver’s side cabin exhaust
device 1n accordance with one embodiment of the present
ivention;

FIG. 5 depicts a close-up view of the cabin exhaust
device’s apertures 1n accordance with one embodiment of the
present invention;

FIG. 6 depicts a cross-sectional view of the cabin exhaust
device 1n accordance with one embodiment of the present
invention; and

FI1G. 7 depicts a front view of a driver’s side cabin exhaust
device positioned on an automobile’s door frame 1n accor-
dance with another embodiment of the present invention, as
seen from the automobile’s exterior.

DETAILED DESCRIPTION OF THE INVENTION

The following discussion 1s presented to enable a person
skilled 1n the art to make and use the invention. The general
principles described herein may be applied to embodiments
and applications other than those detailed below without
departing from the spirit and scope of the present invention as
defined by the appended claims. The present invention 1s not
intended to be limited to the embodiments shown, but is to be
accorded the widest scope consistent with the principles and
teatures disclosed herein.

To the accomplishment of the foregoing and related ends,
the 1nvention comprises the features heremnaiter fully
described and particularly pointed out 1n the claims. The
tollowing description and the annexed drawings set forth 1n
detail certain illustrative embodiments of the invention.
These embodiments are indicative of but a few of the various
ways 1n which the principles of the invention may be
employed. Other objects, advantages, and novel features of
the mvention will become apparent from the following
detailed description of the invention when considered 1n con-
junction with the drawings.

There has thus been outlined, rather broadly, the more
important features of the imvention 1n order that the detailed
description thereof that follows may be better understood,
and 1n order that the present contribution to the art may be
better appreciated. There are additional features of the inven-
tion that will be described hereinatter and which will form the
subject matter of the claims appended hereto.

In this respect, before explaining at least one embodiment
of the invention 1n detail, it 1s to be understood that the
invention 1s not limited in its application to the details of
construction and to the arrangements of the components set
forth 1n the following description or illustrated 1n the draw-
ings. The mvention 1s capable of other embodiments and of
being practiced and carried out 1n various ways. Also, it 1s to
be understood that the phraseology and terminology
employed herein are for the purpose of description and should
not be regarded as limiting.
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As such, those skilled 1in the art will appreciate that the
conception, upon which this disclosure 1s based, may readily
be utilized as a basis for the designing of other structures,
methods, and devices for carrying out the several purposes of
the present invention. It 1s important, therefore, that the
claims be regarded as including such equivalent constructions
insofar as they do not depart from the spirit and scope of the
present 1nvention.

FIG. 1 illustrates a front view of a driver’s side cabin
exhaust device 10 positioned on a vehicle’s door frame 12,
near a window frame 14, 1n accordance with one embodiment
ol the present invention, as seen from the vehicle’s exterior.
The cabin exhaust device 10 comprises a removably mounted
ventilating panel 20, having a base 22, a first portion 24, a
second portion 26, a top side 28, a bottom side 30, an outer
surface 32 and an inner surtace 34 (FIG. 2), a rear panel 60
(FI1G. 2), a squeegee 50 (FIG. 2), and a drip shueld 40, having
an upper area 42 and a lower arca 44. The cabin exhaust
device 10 i1s shaped to follow the contours of a window
panel’s 16 top edge 17 and upper rear edge 18. In this embodi-
ment, the cabin exhaust device 10 1s approximately 22%4
inches 1n length and approximately 442 inches in width,
which includes the dimensions of the drip shield 40. At the
side of the cabin exhaust device’s 10 greatest width, the width
1s approximately 6 inches. It will be understood by one skilled
in the art, however, that these dimensions may be altered
depending on the size and shape of ditlerent window frames
without departing from the scope and spirit of the present
invention

As seen 1n FIG. 1, 1n this embodiment the cabin exhaust
device 10 1s adapted for mounting on the door frame 12, just
above where the window frame 14 meets the door frame 12.
The cabin exhaust device 10 1s mounted via a double-sided
adhesive tape (not shown) placed on the inner surface 34
(FI1G. 2) of the ventilating panel’s 20 top side 28. The cabin
exhaust device 10 may alternatively be mounted 1n an open-
ing 19 (FIG. 6) formed between the window panel’s 16 top
edge 17 and the window frame 14. In the alternative mount-
ing, the cabin exhaust device 10 may be mounted either by
placing a two-sided adhesive tape (not shown) on the outer
surface 32 of the ventilating panel’s 20 top side 28 and plac-
ing 1t 1n the opening 19 (FIG. 6) or by hand torquing the cabin
exhaust device 10 along its longitudinal axis so that it snaps
into place within the opening 19 (FIG. 6) and 1s retained by
frictional tension translated along portions of the ventilating
panel’s 20 top side 28.

The ventilating panel 20, the drip shield 40, and the rear
panel 60 (FI1G. 2)1s preferably made from a strong transparent
polycarbonate or acrylic material, thus allowing the driver to
have unobstructed vision during operation. It will be under-
stood by one skilled 1 the art, however, that although this
embodiment uses a polycarbonate material, other materials
that are transparent or at least translucent and impact resis-
tant, such as acrylic, Plexiglas and other polymers, may be
used without departing from the scope and spirit of the
present invention. The material’s transparent and resilient
capabilities allow the cabin exhaust device 10 to be tinted
with ultraviolet protection so that i1t may provide driver/pas-
senger relief from sun glare and heat. However, 1t 1s contem-
plated by the present invention that the cabin exhaust device
10 can be made of a clear and/or colored material without
departing from the scope and spirit of the present invention.

As mentioned above, the present invention further com-
prises a squeegee 50 (FI1G. 2) that 1s preferably made from a
weather stripping material, very much like a windshield wip-
er’s blade, so that the window panel 16 may roll up and down
while maintaining continuous sealed contact with the squee-
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gee 50 (FI1G. 2). It will be understood by one skilled 1n the art,
however, that although this embodiment uses a weather strip-
ping material for the squeegee 50 (FI1G. 2), other materials
that allow the window panel 16 to roll up and down while
maintaining continuous sealed contact with the squeegee 50
(FIG. 2) may be used without departing from the scope and
spirit of the present invention.

In further reterence to FI1G. 1, the first portion 24 of the
ventilating panel 20 1s positioned facing towards the front end
of the vehicle and 1s 1ntegrally connected to the second por-
tion 26 of the ventilating panel 20. It will be understood by
one skilled 1n the art, however, that although this embodiment
depicts the first portion 24 being integrally connected to the
second portion 26, the first portion 24 may be removably
connected to the second portion 26 without departing from
the scope and spirit of the present invention.

As canbe seen 1in FIG. 1, the first portion 24 and the second
portion 26 are both convexly shaped with respect to the base
22, as seen from the vehicle’s exterior. The first portion 24 1s
raised a first distance above the base 22 and the second portion
26 1s raised a second distance above the first portion 24,
thereby forming an air dam 38 between the second portion 26
and the first portion 24. The air dam 38 1s at an obtuse angle
between the first portion 24 and the second portion 26, but 1s
not limited only thereto, such an angle. In this embodiment,
the first portion 24 1s raised about 0.750 inches above the base
22 and the second portion 26 1s raised about 1.7 inches above
the first portion 24 near the air dam 38. The second portion 26
1s 1n a gradual decline as 1t runs away from the air dam 38 and
towards the base 22. The first portion 24 runs horizontally
about 6.5 1iches with about a zero degree slope, while the
second portion 26 runs generally horizontally about 12 inches
and slopes downwardly away from the air dam 38 at about a
12° degree angle towards the base 22. The air dam 38 1s at
about a 60° degree angle in this embodiment. It will be under-
stood by one skilled 1n the art, however, that the distances and
slope angles stated above may be altered to achieve various
desired results without departing from the scope and spirit of
the present invention.

Also shown 1n FIG. 1, the ventilating panel’s 20 first por-
tion 24 and second portion 26 comprises a plurality of aper-
tures 35. These apertures 35 extend through the thickness of
the ventilating panel 20. Each aperture 35 1s formed at an
angle to a vertical axis of the ventilating panel 20, so than an
aperture mlet 36 (FI1G. 3), located on the ventilating panel’s
20 mnner surface 34 (FIG. 3), 1s at a different vertical level
from an aperture outlet 37 thereof. The apertures 35 extend
upwardly toward the top side 28 and forwardly toward the
front of the vehicle, from the outer surface 32 to the inner
surtace 34 (FIG. 3), which can be better seen 1n FIG. 5. These
apertures 35 are formed at an angle ranging from about 20
degrees to about 80 degrees, but preferably at about 40
degrees.

It will be understood by one skilled 1n the art, however, that
these aperture angles may vary, so long as a pressure ditler-
ential 1s created between the vehicle’s interior and 1ts exterior
which thereby creates a vacuum within the vehicle’s interior,
without departing from the scope and spirit of the present
invention. The apertures 35 can be formed 1n a staggered
relationship with respect to each other, 1n alignment, or posi-
tioned 1n any random order, as desired. Each aperture 33 1s
approximately 342" 1 diameter and spaced between Vis" to
4" 1ntervals. Although this embodiment depicts and dis-
closes various diameters, intervals and aperture shapes, the
diameters, intervals and shape of the apertures may vary 1n
s1ze and shape (e.g., any geometric shape) without departing
from the scope and spirit of the present mnvention.
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As seen1n FIG. 1, the drip shield’s 40 upper area 42 extends
longitudinally along the entire ventilating panel’s 20 bottom
side 30 and 1s integrally connected to the ventilating panel’s
20 bottom side 30. It will be understood by one skilled 1n the
art, however, that although this embodiment depicts the drip
shield 40 being integrally connected to the ventilating panel
20, the drip shield 40 may also be removably connected to the
ventilating panel 20 without departing from the scope and
spirit of the present invention. When viewed from the vehi-
cle’s exterior, the drip shield 40 extends convexly from the
drip shield’s 40 upper area 42 to its lower area 44. In this
embodiment, the drip shield 40 1s about 1.5 inches 1n width. It
will be understood by one skilled 1n the art, however, that the
width, distance and shape (1.e., convex) may be varied with-
out departing from the scope and spirit of the present mven-
tion. Specifically, the drip shield can be any suitable shape
while still accomplishing the intended purpose thereof.

FIG. 2 depicts a rear view of the cabin exhaust device 10
positioned on a vehicle’s window door frame 12 1n accor-
dance with one embodiment of the present invention, as seen
from the vehicle’s interior. The rear panel 60 1s located on the
ventilating panel’s 20 mnner surface 34 directly opposite the
ventilating panel’s 20 first portion 24 (FIG. 1) and second
portion 26 (FIG. 1). The rear panel 60 creates an air chamber
62 (FIG. 6) between the rear panel 60 and the ventilating
panel’s 20 first portion 24 (FIG. 1) and second portion 26
(FIG. 1). The rear panel 60 consists of a plurality of channels
64, positioned at the same angles as the apertures 35 (FIG. 1)
in the ventilating panel’s 20 first portion 24 (FIG. 1) and
second portion 26 (FIG. 1). Although this embodiment
depicts the channels 64 as being the same as the apertures 35
(FI1G. 1), these channels 64 can be different in shape, diameter
and angle without departing from the scope and spirit of the
present 1nvention.

FI1G. 2 also shows the squeegee 50 wherein the squeegee 50
1s removably connected along the entire bottom side 30 of the
ventilating panel’s 20 1mnner surface 34. It will be understood
by one skilled 1n the art, however, that although this embodi-
ment depicts the squeegee 50 being removably connected to
the ventilating panel 20, the squeegee 50 may also be inte-
grally connected to the ventilating panel 20 without departing
from the scope and spirit of the present invention. As viewed
from the vehicle’s interior, the squeegee 50 extends longitu-
dinally at a distance such that when the cabin exhaust device
10 1s properly mounted, the squeegee 50 forms a continuous
sealed contact with a window panel 16 along 1ts entire length
when the window panel 16 1s fully seated in a rolled-up
configuration. This continuous sealed contact allows a pres-
sure differential to be created along the ventilating panel 16.
In this embodiment, the squeegee 50 extends outwardly about
0.7350 inches. It will be understood by one skilled 1n the art,
however, that this distance may be varied without departing
from the scope and spirit of the present invention.

FIG. 3 depicts a rear view of the passenger’s side cabin
exhaust device 10 with the rear panel 60 removed 1n accor-
dance with one embodiment of the present invention. The
inner surface 34 of the ventilating panel’s 20 first portion 24
and second portion 26 1s shown, which further 1llustrates the
aperture inlets 36 of the cabin exhaust device 10. It can be
seen that the inner surface 34 of the ventilating panel’s 20 first
portion 24 and second portion 26 is not uniformly level when
compared to each portion 24, 26, nor i1s 1t uniformly level
when compared with the base 22. Thus, once the rear panel 60
1s placed behind the ventilating panel’s 20 first portion 24 and
second portion 26, the air chamber 62 (FIG. 6) is created
between the rear panel 60 and the ventilating panel’s 20 first
portion 24 and second portion 26.
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FIG. 4 depicts a top view of the driver’s side cabin exhaust
device 10 1n accordance with one embodiment of the present
invention. The relative elevations of the ventilating panel’s 20
first portion 24 and second portion 26 and the relative eleva-
tion and angle of the air dam 38, as are described 1n reference
to FIG. 1 and FIG. 3, can be seen. The drip shield’s 40
convexity from its upper area 42 towards 1ts lower area 44 can
also be visualized.

FIG. 5 depicts a close-up view of the cabin exhaust
device’s 10 apertures 35 1n accordance with one embodiment
of the present invention. As can be seen more clearly 1n this
FIG. 5, the apertures 35 extend upwardly and forwardly from
the outer surface 32 towards the inner surface 34 (FI1G. 3). The
aperture outlets 37 are located on the ventilating panel’s 20
outer surface 32, while the aperture inlets 36 are located on
the ventilating panel’s 20 1inner surface 34 (FIG. 3). As men-
tioned previously, these apertures 35 are formed at an angle
ranging from about 20 degrees to about 80 degrees, but pret-
erably at about 40 degrees. These apertures 35 are positioned
and angled to create a sutlicient pressure differential between
the vehicle’s interior and its exterior while the vehicle 1s in
motion at any speed, thereby producing a vacuum effect
within the vehicle’s interior. Thus, air and other contaminants
are forcefully exhausted from the vehicle’s mterior through
the aperture 1nlets 36 and the aperture outlets 37.

FIG. 6 depicts a cross-sectional view of the cabin exhaust
device 10 1n accordance with one embodiment of the present
invention. In this embodiment, the ventilating panel’s 20 top
side 28 1s mounted on the door frame 12 1n the area just above
where the window frame 14 meets the door frame 12 via a
double-sided adhesive tape (not shown). Also, the rear panel
60 (FIG. 2) has been removed and 1s not shown 1n FIG. 6 so
that the operations of the present invention can be explained
with stmplicity. This embodiment also shows the squeegee 50
attached longitudinally along the ventilating panel’s 20 entire
length at a location immediately above where the ventilating
panel’s 20 bottom side 30 meets with the drip shield’s 40
upper area 42. The squeegee 50 1s shown to have a circular
cross-section in the present embodiment. Although this
embodiment depicts a circular cross-section squeegee 50, the
squeegee 30 may have virtually any type of cross-section such
as, but not limited to, a straight cross-section, a v-shaped
cross-section, a square-shaped cross-section or any other geo-
metrically shaped cross-section without departing from the
scope and spirit of the present invention. The squeegee 50
must, however, be able to provide a continuous sealed fitting
with the window panel 16 along 1ts entire length.

The cabin exhaust device’s 10 method of use can be under-
stood by explanation while viewing FI1G. 6. The cabin exhaust
device 10 does not function when the window panel 16 is
rolled-up and seated within the opening 19, whether the
vehicle 1s 1n motion or 1s stationary. As can be seen, by using,
the squeegee 50 to create the barrier to form a pressure dif-
ferential between the vehicle’s interior and its exterior, the
window panel 16 1s capable of being seated within the open-
ing 19. However, once the window panel 16 1s rolled down
even a small distance, such that the window panel 16 1s no
longer in the opening 19, a vacuum elfect 1s created in the
vehicle’s interior, thereby exhausting by a pushing effect the
air through the cabin exhaust device 10 and out to the vehi-
cle’s exterior. The squeegee 50 forms a continuous seal lon-
gitudinally along its entire length, thus forming a contact
barrier between the vehicle’s interior air and the outside
atmosphere. When the vehicle 1s stationary, the vacuum et

ect
1s created by way of the vehicle’s interior temperature being
increased. Specifically, as the vehicle’s interior temperature
increases, the vehicle’s interior pressure simultaneously
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increases, thereby causing the warmer air inside the vehicle to
rise and forcetully exit the cabin exhaust device 10 to the
outside atmosphere, which 1s at a cooler temperature and a
lower pressure. Thus, the vehicle’s inside temperature is
caused to be cooled.

When the vehicle 1s 1n motion, the pressure 1s reduced
along the ventilating panel’s 20 outer surface 32 due to the
airflow along the angle and positioning of the first portion’s
24 and second portion’s 26 apertures 35. A vacuum effect 1s
thereby created to forcefully push the air from within the
vehicle’s interior to 1ts exterior. The maximum vacuum effect
occurs when all the apertures 33 are exposed to the vehicle’s
interior. This effect occurs when the window panel 16 1s
lowered to a point where the window panel’s 16 top edge 17
barely remains 1n a continuous sealed contact with the squee-
gee 30,

Once the window panel 16 1s rolled down to a point where
the window panel 16 1s no longer 1n a continuous sealed
contact with the squeegee 50, the vacuum elffect 1s signifi-
cantly reduced. At this point, the squeegee 50 no longer forms

a barrier between the vehicle’s interior air and the outside
atmosphere, thus resulting 1n zero pressure differential.

FIG. 7 depicts a front view of a driver’s side cabin exhaust
device 10 positioned on an automobile’s door frame 12 1n
accordance with another embodiment of the present mnven-
tion, as seen from the automobile’s exterior. This embodi-
ment 1s 1dentical to the previous embodiment’s design except
that there 1s an additional third portion 68 attached to the
ventilating panel 20. This embodiment includes the drip
shield 40, the first portion 24, the second portion 26, the air
dam 38, the rear panel 60 (FIG. 3), and apertures 35 posi-
tioned and angled 1n the same manner as described 1n relation
to the previous FIGS. 1-6. The third portion 68 1s integrally
connected to the ventilating panel 20 at a planar obtuse angle
so that 1t extends along the window frame’s 14 front portion
70. The third portion 68 1s utilized 1n this embodiment
because often, but not always, an automobile’s window panel
16 1s shaped differently than the panels found 1n commercial
trucks. It will be understood by one skilled 1n the art, however,
that this third portion 68 may be detachably connected utiliz-
ing common fasteners or frictional snaps to the ventilating
panel 20 without departing from the scope and spirit of the
present invention.

There are several benefits which arise from the present
invention. First, an air dam 38 1s strategically placed along the
ventilating panel 20. As the vehicle moves 1n a forward
motion, turbulence 1s first created by the relative wind created
by the motion which then contacts the edge of the vehicle’s
windshield (not shown) and the front edge of the first portion
24, which causes a pressure decrease or differential along the
ventilating panel’s 20 first portion 24. Thus, a vacuum effect
1s created in the vehicle’s interior along at least the first
portion 24. Turbulence 1s next created at the strategically
located air dam 38, which causes an additional pressure
decrease or differential along the ventilating panel’s 20 sec-
ond portion 26. Thus, a vacuum elfect 1s created in the vehi-
cle’s interior along at least the second portion 26. Hence,
there 1s now a complete vacuum effect created along the entire
first portion 24 and second portion 26.

Second, a drip shield 40 1s attached longitudinally along
the entire ventilating panel’s 20 bottom side 30 and allows for
a partial window panel 16 opening that exposes the interior to
be shielded from rain and direct wind. The drip shield 40 also
proves to be beneficial to the increasing use of internet cable
hookup located at numerous truck lots.
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Third, the apertures 35 are designed to also serve as a
rain-retarding barrier via their positionally disposed angles
and precise mold shutoiifs.

Fourth, the rear panel 60 serves as an additional rain-
retarding barrier to prevent rain and other environmental nui-
sances from entering the vehicle’s cabin. Although the aper-
tures 35 are designed to prevent rain from entering the
vehicle’s cabin, the rear panel 60 further serves as a secondary
protective layer.

Finally, since a vacuum effect 1s created within the vehi-
cle’s interior, the airflow controlled via the vehicle’s control
panel (not shown) increases even when the setting remain the
same. This results 1n a more efficient airtlow with lesser fuel
consumption.

Asseenin FIG. 6, when not 1n use, the cabin exhaust device
10 1s easily removed by either pulling 1t to disengage the
double-sided adhesive (not shown) from the door frame 12, as
depicted in FIG. 6, or from the opening 19, or by pulling down
to disengage the cabin exhaust device 10 from the opening 19,
depending on which method was used for mounting. When
removed, the cabin exhaust device 10 can be easily stored in
a trunk of a car and retrieved for positioming on the door frame
12 or 1n the window frame 14.

The cabin exhaust device 10 can be manufactured in patirs,
one for a driver’s side and one for the passenger’s side of a
vehicle, 1t being understood that the passenger’s side cabin
exhaust device 10 1s a mirror image of the driver’s side cabin
exhaust device 10. As previously described, since the cabin
exhaust device 10 1s formed from a transparent material, the
driver’s vision 1s not impaired.

The present invention underwent numerous and rigorous
testing procedures as will now be described:

Stationary Exhaust Testing: Acknowledging that hot air
rises and a plurality of holes provide a natural means of
exhaust within a stationary vehicle, the inventor vertically
angled the apertures, having the aperture mlets on the vent-
lating panel’s inner surface and positioned vertically higher
than the aperture outlets located on the ventilating panel’s
outer surface, thus creating a rain-retarding barrier.

Rain-Retardant Testing: The present invention was
installed 1n a truck window and subjected to a variety of rainy
conditions. The results revealed a dry 1nner surface with no
rain entering the vehicle’s interior. These results were very
successiul, which lead to even further testing. The further
testing was conducted by simulating rain, via a common
showerhead, under several different flow selections and
angles. These further tests were as successtul as the mitial
tests. Thus, 1t was decided that a cabin exhaust device having,
apertures positioned at a vertical angle, wherein the aperture
inlets are located on the mnner surface and positioned verti-
cally higher than the aperture outlets located on the outer
surface, creates a rain-retarding barrier. When the aperture
angle 1s manipulated, the possibility of creating vacuum 1n the
vehicle’s interior exists when the vehicle 1s i forward
motion.

Vacuum Testing: While a vehicle 1s 1n forward motion, a
pressure differential sustaining vacuum within the vehicle’s
interior 1s created along the cabin exhaust device when the
apertures are positioned at an upward and forward angle from
the outer surface to the inner surface. Testing showed that
angling the apertures closer to the horizontal increased the
vacuum strength, but decreased the rain-retardant capabili-
ties. The addition of a smooth bell-shaped trough to the aper-
ture’s outlet terminal point proves to assist with water dis-
placement. The 1deal angle was achieved by testing different
aperture angles 1n a rain environment. Ideal diametric sizing
was achieved by testing different sizes at the ideal angle
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position and comparing the noise versus vacuum results.
Once 1deal angle and 1deal diametric sizing was achieved,
further testing was performed for vacuum and noise 1n the
diesel truck cabin, while the truck moved forward at various
speeds. The testing results showed that outwardly convexing
the ventilating panel would increase vacuum potential. Dur-
ing testing, the number of apertures were increased and
decreased until the desired vacuum was achieved. Further
testing revealed the ability to engage and disengage the cabin
exhaust device’s vacuum ability by using the cabin’s console
“recirculation” and “fresh air” options. The console’s “iresh
alr” mode increases circulation, while the “recirculation
mode” decreases vacuum to a minimuim.

Conclusion: Final testing revealed a cabin exhaust device
that provided a continuous interior exhaust at a level sutficient
enough to eliminate unwanted odors and excessive heat, with
minimal temperature change from selected climates. The
cabin exhaust device reduced interior fogging as well as shel-
tered the vehicle’s interior from rain, dust and pollen accu-
mulation, unauthorized intrusions, direct heat and ultraviolet
rays.

Although the invention has been shown and described with
respect to a certain embodiment or embodiments, it 1s obvious
that equivalent alterations and modifications will occur to
others skilled 1n the art upon the reading and understanding of
this specification and the annexed drawings. In particular
regard to the various functions performed by the above
described components (assemblies, devices, circuits, etc.) the
terms (1ncluding a reference to a “means”) used to describe
such components are mtended to correspond, unless other-
wise mdicated, to any component which performs the speci-
fied function of the described component (1.e., that 1s Tunc-
tionally equivalent), even though not structurally equivalent
to the disclosed structure which performs the function 1n the
herein illustrated exemplary embodiments of the invention. In
addition, while a particular feature of the invention may have
been disclosed with respect to only one of several embodi-
ments, such feature may be combined with one or more other
features of the other embodiments as may be desired.

Although the invention has been described with reference
to specific embodiments, these descriptions are not meant to
be construed 1in a limiting sense. Various modifications of the
disclosed embodiments, as well as alternative embodiments
of the invention will become apparent to persons skilled in the
art upon reference to the description of the invention. It
should be appreciated by those skilled in the art that the
conception and the specific embodiment disclosed may be
readily utilized as a basis for moditying or designing other
structures for carrying out the same purposes of the present
invention. It should also be realized by those skilled 1n the art
that such equivalent constructions do not depart from the
spirit and scope of the invention as set forth in the appended
claims. It 1s therefore, contemplated that the claims will cover
any such modifications or embodiments that fall within the
true scope of the mvention.

What 1s claimed 1s:
1. A cabin exhaust device for ventilating a vehicle, the
cabin exhaust device comprising;

a vehicle cabin ventilating panel including an inner sur-
face, an outer surface, a top side removably mountable to
a window frame of the vehicle, a first portion having an
outwardly convex shape, a second portion having an
outwardly convex shape, and a bottom side, wherein the
outwardly convex shape of the first portion and the sec-
ond portion 1s defined between the top side and the
bottom side;
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a plurality of apertures disposed 1n the first portion and the
second portion facing outwardly away from the outer
surface, the plurality of apertures extending from the
outer surface to the inner surface; and

an angled air dam disposed between the first portion and
the second portion extending across the vehicle cabin
ventilating panel from the bottom side to the top side,
wherein an end of the first portion 1s spaced apart from
an end of the second portion at the angled air dam by a
predetermined distance wherein the predetermined dis-
tance 1s a function of the height of the angled air dam as
measured outwardly from the outer surface of the first
portion.

2. The cabin exhaust device of claim 1, wherein the plural-
ity of apertures disposed 1n the first portion are pointing at an
angle towards the angled air dam and wherein the plurality of
apertures disposed 1n the second portion are pointing at an
angle away from the angled air dam.

3. The cabin exhaust device of claim 1, wherein the plural-
ity of apertures comprises a plurality of inlets disposed on the
inner surface of the vehicle cabin ventilating panel and a
plurality of outlets disposed on the outer surface of the vehicle
cabin ventilating panel.

4. The cabin exhaust device of claim 1, wherein the plural-
ity of apertures are formed at an angle of 20 degrees to 80
degrees.

5. The cabin exhaust device of claim 1, wherein the first
portion and the second portion extend longitudinally along
the top side and the bottom side of the vehicle cabin ventilat-
ing panel.

6. The cabin exhaust device of claim 1, wherein the angled
air dam extends perpendicularly to the top side and the bottom
side of the vehicle cabin ventilating panel.

7. The cabin exhaust device of claim 1, further comprising:

arear panel attached to the inner surface directly behind the
first portion and the second portion.

8. The cabin exhaust device of claim 1, further comprising:

a drip shield attached to the bottom side of the vehicle cabin
ventilating panel extending along an entire length of the
vehicle cabin ventilating panel.

9. The cabin exhaust device of claim 8, further comprising:

a squeegee attached to the inner surface and disposed
between the bottom side and the drip shield.

10. A method for ventilating a moving vehicle comprising:

providing a vehicle cabin ventilating panel having a top
side, a bottom side, an 1nner surface, and an outer sur-
face;

providing a first portion having an outwardly convex shape
and a second portion having an outwardly convex shape
in the vehicle cabin ventilating panel extending longitu-
dinally along the top side and the bottom side, wherein
the outwardly convex shape of the first portion and the
second portion 1s defined between the top side and the
bottom side:

providing a plurality of apertures in the first portion and the
second portion facing outwardly away from vehicle
cabin ventilating panel and extending from the outer
surface to the inner surface:

providing an angled air dam between the first portion and
the second portion extending across the vehicle cabin
ventilating panel from the bottom side to the top side,
wherein an end of the first portion 1s spaced apart from
an end of the second portion at the angled air dam by a
predetermined distance wherein the predetermined dis-
tance 1s a function of the height of the angled air dam as
measured outwardly from the outer surface of the first
portion; and
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mounting the top side of the vehicle cabin ventilating panel
to a window frame of the vehicle to direct air flow from
an interior of the vehicle to an exterior of the vehicle
through the plurality of apertures when the vehicle 1s 1n
motion.

11. The method of claim 10, wherein providing a vehicle
cabin ventilating panel having a top side and a bottom side
COmprises:

providing a top side extending longitudinally along the
window frame of the vehicle;

providing a bottom side extending parallel to the top side.

12. The method of claim 10, wherein providing a plurality
of apertures in the first portion and the second portion facing
outwardly away from the vehicle cabin ventilating panel
COmMprises:

providing a plurality of apertures pointing at an angle
towards the angled air dam 1n the first portion; and

providing a plurality of apertures pointing at an angle away
from the angled air dam 1n the second portion.

13. The method of claim 10, wherein providing an angled
air dam between {irst portion and the second portion extend-
ing across the vehicle cabin ventilating panel from the bottom
side to the top side comprises:

providing an angled air dam extending perpendicularly to
the top side and the bottom side of the vehicle cabin
ventilating panel.

14. The method of claim 10, wherein mounting the top side
ol the vehicle cabin ventilating panel to a window frame of the
vehicle to direct air flow from an interior of the vehicle to an
exterior of the vehicle through the plurality of apertures when
the vehicle 1s in motion comprises:

providing a plurality of inlets 1n the plurality of apertures
on an inner surface of the vehicle cabin ventilating
panel;

providing a plurality of outlets 1n the plurality of apertures
on an outer surface of the vehicle cabin ventilating
panel; and

directing air tlow through the plurality of apertures from
the plurality of inlets to the plurality of outlets.

15. The method of claim 10, further comprising;:

providing a drip shield attached to the bottom side;

providing a squeegee attached to an inner surface of the
vehicle cabin ventilating panel and between the bottom
side and the drip shield; and

facilitating the creation of a pressure differential between
the iterior of the vehicle and the exterior of the vehicle
when the squeegee meets a top of a window panel of the
vehicle.

16. A cabin ventilating device comprising:

a vehicle cabin ventilating panel comprising a top side, a
bottom side, and a first portion having an outwardly
convex shape and a second portion having an outwardly
convex shape extending longitudinally along the top
side and the bottom side, wherein the outwardly convex
shape of the first portion and the second portion 1s
defined between the top side and the bottom side;

a plurality of apertures disposed 1n the first portion and the
second portion facing outwardly away from the vehicle
cabin ventilating panel, the plurality of apertures being
defined by a protruding portion extending inwardly from
an mner surface of the vehicle cabin ventilating panel;
and

an angled air dam disposed between the first portion and
the second portion extending across the vehicle cabin
ventilating panel perpendicularly to the top side and the
bottom si1de, wherein an end of the first portion 1s spaced
apart from an end of the second portion at the angled air
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dam by a predetermined distance wherein the predeter- a rear panel attached to the inner surface of the vehicle
mined distance is a function of the height of the angled cabin ventilating papel directly behind the first portion

air dam as measured outwardly from an outer surface of and the second portion.
the first portion. 19. The cabin ventilating device of claim 16, further com-

. o . . . 5 prising;:
1 17.1.The F abin ventilating d ev?ce of claim 16, wherein the a drip shield attached to the bottom side o the vehicle cabin
plurality ol apertures cOmprises: ventilating panel extending along an entire length of the
a first plurality of apertures disposed in the first portion vehicle cabin ventilating panel.

pointing at an angle towards the angled air dam; and 20. The cabin ventilating device of claim 19, further com-

a second plurality of apertures disposed in the second por- 10 prising:

tion pointing at an angle away from the angled air dam. a squeegee attached to the mnner surface and disposed

18. The cabin ventilating device of claim 16, further com- between the bottom side and the drip shield.

prising;: £ % k% %
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